Characterization of an Escherichia coli gene encoding betaine aldehyde dehydrogenase (BADH): structural similarity to mammalian ALDHs and a plant BADH.
An open reading frame of 1476 nucleotides, cloned from a region of the Escherichia coli genome encoding betaine biosynthesis functions, was shown to encode a betaine aldehyde dehydrogenase (BADH; EC 1.2.1.8). Either of two adjacent codons (5'-GTGATG) could function as a start codon, producing a presumptive polypeptide of 491 or 490 amino acids. The deduced primary structure of the E. coli BADH showed 39-43% positional identity, over its entire length, to aldehyde dehydrogenases (ALDH: EC 1.2.1.3) of mammalian origin. This similarity increased to 75-77% when conservative aa substitutions were also taken into consideration. Spinach BADH was also similar to the bacterial BADH, showing 38% identity and 80% overall similarity. Other homologs included a fungal and a putative bacterial ALDH. Although E. coli BADH was specific for the substrate, betaine aldehyde, it showed the highest levels of similarity to the prototype human ALDH-2. Only one gap in each sequence had to be introduced for optimal alignment. The conservation between E. coli BADH and the ALDHs was also evident in the predicted secondary structures and hydrophilicity profiles of the polypeptides, suggesting a similarity in the overall folding patterns of ALDH and BADH. These observations suggest a common ancestry for BADH and ALDH, preceding prokaryote-eukaryote divergence.